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of 5 mm3 the runtime of the reconstruction was about two 
days on a cluster.  
 
 
 
Figure 1: Dose (left), γ-ray emissions (center), and 
reconstructed image (right) for the simulated patient case. 
 
Conclusions: By means of Geant4, an end-to-end test was 
performed which models clinical conditions. The impact of 
various parameters on the applicability of the Compton 
camera was evaluated. The reconstruction algorithm still has 
potential for improvements with respect to performance. 
Furthermore, in practice, the costs and the complexity of a 
Compton camera system could lead to the preference of 
simpler methods of PGI.  
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Radiotherapy (RT) research studies operate with vast 
amounts of imaging and planning data. A purpose-built 
electronic data processing system helps to eliminate errors, 
prevent data losses and achieve high data quality. This work 
presents methods and tools used in data processing pipeline 
for the VoxTox study. 
The study will include over 1000 patient data sets comprised 
of TomoTherapy® imaging and planning data. Data is 
collected at hospital site, anonymised, tested and 
transferred to Cavendish Laboratory for processing and 
storage.  
A pseudo-anonymisation system was designed, in which each 
patient identifier was substituted by a token that can be 
decrypted at the hospital site to re-identify the patient. A 
token is auto-generated upon adding patient details to the 
study master file and saved in a dedicated database.  
Patient imaging and planning data are extracted and 
converted to Digital Imaging and Communications in Medicine 
(DICOM) format by in-house developed software. The 
software tokenises data on-the-fly and makes use of DICOM 
private tags to add auxiliary data.  
Testing is performed before and after transfer between sites 
using MD5 hashes and file lists. As the time gap between RT 
completion and data collection is small, missing data are 
identified early and can be recovered.  
Daily doses are calculated using a modification of CheckTomo 
application distributed on a computer cluster with 228 job 
slots via GANGA job management tool originally developed 
for ATLAS project. 
The images are outlined using purpose-built Matlab software 
based on Chan-Vese segmentation algorithm. Both tools are 
user-interface (UI) free and configurable via text input files 
that can be auto-generated. Root framework is used for data 
analysis and visualisation. 
Toxicity data is collected in the clinic using MOSAIQ® 
oncology information system and collated with the patient 
reported outcomes in KeyPoint® software. The electronic-
only data acquisition guarantees consistency of format and 
freedom from transcription errors. 
On average, VoxTox toolkit outperforms conventional tools 
used in the clinic by factor 6 (Table 1). Data retrieval is 
conventionally done via UI on TomoTherapy planning station. 
There is no tool to obtain TomoTherapy daily doses. 
Conventional contouring is performed by an experienced 
oncologist. Toxicity questionnaires are usually entered on 
paper forms and transcribed to electronic documents. 
Conventional data testing is a manual check of all files and 
folders in patient data set. 
 
 
 
We created a system that is modular, robust and efficient. 
All processing tools can run on a single computer or be 
deployed in a job management system on a cluster. 
Utilization of existing tools and staff skills minimizes project 
costs and accelerates the development. Key design elements 
such as pseudo-anonymisation, text-based inputs, batch 
processing and electronic data entry can be applied to any RT 
study. 
 
Keywords: DICOM, automated processing, TomoTherapy 
 
187 
A model for the relative biological effectiveness of protons 
based on the linear energy transfer spectrum 
E. Rørvik1, K.S. Ytre-Hauge1 
1 Department of Physics and Technology, University of 
Bergen, Norway   
 
